Transforming growth factor-activated kinase 1 induced in spinal astrocytes contributes to mechanical hypersensitivity after nerve injury.
Mitogen-activated protein kinase (MAPK) plays an important role in the induction and maintenance of neuropathic pain. Transforming growth factor-activated kinase 1 (TAK1), a member of the MAPK kinase kinase family, is indispensable for the activation of c-Jun N-terminal kinase (JNK) and p38 MAPK. We now show that TAK1 induced in spinal cord astrocytes is crucial for mechanical hypersensitivity after peripheral nerve injury. Nerve injury induced a striking increase in the expression of TAK1 in the ipsilateral dorsal horn, and TAK1 was increased in hyperactive astrocytes, but not in neurons or microglia. Intrathecal administration of TAK1 antisense oligodeoxynucleotide (AS-ODN) prevented and reversed nerve injury-induced mechanical, but not heat hypersensitivity. Furthermore, TAK1 AS-ODN suppressed the activation of JNK1, but not p38 MAPK, in spinal astrocytes. In contrast, there was no change in TAK1 expression in primary sensory neurons, and TAK1 AS-ODN did not attenuate the induction of transient receptor potential ion channel TRPV1 in sensory neurons. Taken together, these results demonstrate that TAK1 upregulation in spinal astrocytes has a substantial role in the development and maintenance of mechanical hypersensitivity through the JNK1 pathway. Thus, preventing the TAK1/JNK1 signaling cascade in astrocytes might provide a fruitful strategy for treating intractable neuropathic pain.